Serum suppresses the expression of hormonally induced functions in cultured granulosa cells.
Growth and function of primary cultures of granulosa cells obtained from immature, hypophysectomized, estrogen-treated rats were compared in serum-containing and serum-free media. In serum-free medium (1:1 mixture of DMEM:F-12) supplemented with insulin, hydrocortisone, transferrin and fibronectin (4F medium), the cells remained healthy and steroidogenically responsive for at least 60 days in culture. The growth profile of the granulosa cells in 4F medium was similar to that obtained in serum-containing medium. In both media cell proliferation did not exceed more than one cell doubling. DMEM:F-12 alone did not support the cell viability. Upon FSH stimulation, the cells produced 25 fold more progestin and estrogen per cell in 4F medium than in medium supplemented with 5% serum. This effect was not directly related to serum proteins which mediate cell adhesion since cells cultured in dishes precoated with serum remained steroidogenically responsive to FSH. Cholera toxin and Bt2-cAMP readily stimulated progestin production in the presence of serum. The inhibitory effect of serum was not reversed by adding the four factors to serum-containing medium. The factors were essential for the FSH-induced steroidogenesis in serum-free medium. After four days of incubation in 4F medium, the cells showed a transient loss of their ability to produce progestin in response to FSH. In both 4F medium as well as in serum-containing medium, the cells regained their hormonal responsiveness after 35 days in culture. Since the loss of hormonal responsiveness occurred at the same time as growth was initiated in the cultures, it is suggested that the FSH-induced steroidogenesis is negatively controlled by growth-related processes.